It was with considerable interest that we read the comments by Varga et al. (1998) following the publication of our paper on the place of frozen section in the laparoscopic management of organic ovarian cysts (Chapron et al., 1998) . We entirely agree with Varga et al., when they underline that the menopausal status of the patient, or the size or bilateral character of the cyst, or the heterogeneous appearance of the adnexal mass at ultrasound, or a raised concentration of CA-125 are insufficient grounds to indicate malignacy for an ovarian mass. Taken separately, none of these parameters is a formal indication to carry out laparotomy.
In daily practice, the problem we encounter when a patient presents with an adnexal mass, is being sure of selecting those with a malignant pathology so that they will be operated by laparotomy and not by laparoscopy.
In this context, although the information provided by the pre-operative workup and the diagnostic phase of laparoscopy can seem a reliable basis for suspicions of maligancy (Chapron et al., 1996) , analysis of the literature indicates that cases of ovarian cancer have gone undetected (Nezhat et al., 1992; Blanc et al., 1993; Trimbos and Hacker, 1993) . This is why, in certain carefully selected cases (patients with clinical or paraclinical suspicion of an ovarian tumour limited to the ovary), and provided that very experienced anatomo-pathologists are available, we recommend using frozen sections to optimize the results of the diagnostic phase of laparoscopy. In the opposite case of patients undergoing laparotomy because of a suspicion of malignant pathology, the final histology results sometimes indicate a benign lesion (Chapron et al., 1997) . In these situations, the use of frozen sections could perhaps have avoided laparotomy.
These results concerning the advantages and place of frozen sections for the management of adnexal masses are only preliminary. Above all, they do not mean that frozen sections should be used systematically for all patients presenting with an adnexal mass. In this context, larger series are essential to pinpoint the indications for frozen sections.
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Cigarette smoking and infertility
Dear Sir,
We read with great interest the article by Augood et al. (1998) in which they performed a systematic review of the literature to determine whether there is an association between smoking and risk of infertility in women of reproductive age. Using meta-analysis they concluded there is reduction of fecundity among women who smoke. These data are impressive, but the causal evaluation has yet to be answered. It has recently been reported that spontaneous abortion was more prevalent in patients undergoing in-vitro fertilization (IVF) who smoked, than in their non-smoking counterparts (Pattinson et al., 1991) . A generally acknowledged cause for early spontaneous abortions is corpus luteum insufficiency (CLI), a well-known but ill defined condition. Bódis et al. (1992) indicated that nicotine might have a role to play in intraovarian regulation disturbances resulting in granulosa cell dysfunction that lead to CLI. Bódis et al. (1992 Bódis et al. ( , 1993 were able to show that nicotinefree base significantly alters steroid production of human granulosa cells. Progesterone production is significantly inhibited, whereas oestradiol secretion is augmented. Under simultaneous luteinizing hormone (LH) stimulation, this oestradiol augmentation is diminished, while progesterone production remains unaffectedly elevated. Interestingly, nicotine bitartrate does not seem to exert similar effects on the unstimulated hormone production. Progesterone and oestradiol secretion remain around the control level. However, under LH stimulation, oestradiol production is altered in the same way as with nicotine-free base. Progesterone production is slightly suppressed by nicotine bitartrate. Using nicotine bitartrate salt, Bódis et al. (1992 Bódis et al. ( , 1993 could not find any effect on either the unstimulated progesterone or oestradiol secretion. One discrepancy which remains is that the authors did not see any alteration of oestradiol production in response to 5 IU human chorionic gonadotrophin (HCG). At 0.1 µg/ml LH they were able to demonstrate a significant rise in oestradiol and progesterone secretion, which could be modulated by nicotine-free base (oestradiol) and bitartrate (oestradiol, progesterone). The reason for the obvious lack of an effect of nicotine bitartrate particularly on the unstimulated steroid secretion remains unclear at the moment. Barbieri et al. (1986) demonstrated that low molecular weight (Ͻl000) constituents of aqueous tobacco smoke extracts competitively inhibit human granulosa cell aromatase through an unknown, but apparently specific, mechanism. Bódis et al. (1993) observed an anticyclical behaviour of progesterone and oestradiol; certain effectors raise production while lowering oestradiol synthesis. On the basis of these results, we speculate that certain substances modulate a pathway switch in steroidogenesis from progesterone to further metabolized steroids. A possible candidate could be the enzyme steroid 17-α hydroxylase processing progesterone to 17-α hydroxy progesterone, a precursor of oestrogen synthesis. It seems possible that some compounds, e.g. nicotine bitartrate, may be unable to operate the switch to allow the metabolic pathway to run down to oestradiol.
Nicotine is one of the most abundant organic compounds found in cigarette smoke. Out of the 5-15 mg of nicotine contained, as much as 1 mg can be absorbed by smoking a single cigarette (Barbieri et al., 1986) . These authors also conclude that nicotine and the other nicotinic alkaloids are likely to act in an additive mechanism to inhibit aromatization in possibly many or all sites of steroid aromatization.
In this sense, cigarette smoking means a specific attack on critical control mechanisms of intra-ovarian processes which are responsible for normal luteal function. (Hennessey et al., 1989) and later in Townsville. These clinics provided access to assisted reproduction treatments for country patients without the expense and inconvenience of travelling Ͼ1000 km to Brisbane and yielded pregnancy rates similar to those of the city clinics (Harrison et al., 1994) . Satellite IVF programmes evolved in the USA in 1984 (Talbert et al., 1991) with treatment at a central facility after patient preparation at the satellite centre. To avoid this dislocation and expense to the patient, the Dutch introduced 'transport IVFЈ in 1986 (Jansen et al., 1986 . Oocytes collected in regional cities were driven for 30-60 min to central IVF laboratories in tubes strapped to the husband's body or in an incubator powered from the car. With the advent of ICSI for severe male factor infertility, Coetsier et al. (1997) reported similarly successful 'long distance' transport of oocytes for this procedure. The transport distance was~150 km with a transport time of 1.5-2.5 h. Australian distances largely preclude surface transport. However, a recently released Australian incubator (LEC Instruments, Melbourne, Australia) powered by a battery approved for air transport, and with an endurance of at least 12 h, allows a new approach.
László Kornya
At a recent satellite IVF clinic in Townsville, three couples with severe male factor infertility requiring intracytoplasmic sperm injection (ICSI) were treated. Oocytes collected in the morning were placed in small vials containing IVF culture medium buffered with HEPES. They were airfreighted, along with the semen samples, 1100 km to Brisbane in the incubator on late morning flights for ICSI that afternoon. The fertilized eggs were flown back to Townsville in the transport incubator on scheduled flights the following afternoon for embryo transfer a further day later. Total transport time for each trip varied from 5 to 7 h. Two of the three patients are now pregnant. This approach will also allow country patients to access other procedures involving micromanipulation including assisted embryo hatching and pre-implantation genetic diagnosis. (James, 1997) . In recent years, ART has boosted twinning rates; so the problem is to estimate rates of twinning among conceptions which did not have the benefit of medical supervision. Nationwide data on such conceptions are not available so indirect methods have to be used.
I have shown (James, 1995) that age-specific total twinning rates for England and Wales declined from 1960 to about 1980, and thereafter increased until 1992 (the last date for which data were then available). In the present note, data are added for [1993] [1994] [1995] [1996] . Table I shows the data from 1976 onwards. The latest figures contrast with earlier data in an interesting manner. Previously (prior to 1992) in all maternal age categories except the youngest, there had been a higher twinning rate outside than inside marriage. This feature has now been exactly reversed. I should like to suggest why. Firstly, one may offer a hormonal explanation for the interaction between age and marital status on twinning in previous years. The suggestion is that in general (what used to be called) illicit sexual intercourse is the occasion of erotic arousal and high female gonadotrophin concentrations (and hence increased risk of DZ twins). By exception, in young women such intercourse was an occasion of emotional turmoil but (because of anxiety) erotic deficit and low gonadotrophin levels, and hence reduced risk of DZ twins. Secondly, in recent years, conditions have changed in two ways: (i) in general a greater percentage of married than unmarried conceptions has been preceded by medical assistance and hence by the greater possibility of iatrogenic twinning; and (ii) the social climate has changed (as examplified by the official change of nomenclature from 'illegitimate' to 'outside marriage') so that, ex hypothesi, intercourse in young unmarried women is now no longer so frequently attended by anxiety and its inhibiting influence on twin conception. Finally, during the years 1988-1996 there has been a rapid change in the marital status of women giving birth before the age of 20. In 1988, 24% of them were married: in 1996, only 12% of them were. So in principle it is possible that part of the recent increase in the (notes continued) reported twinning rate in young unmarried women was caused by the reluctant fathers cancelling belated weddings on learning (after a pregnancy scan) that twins (rather than a singleton) were expected. Such dishonourable conduct could not, however, explain the overall increase in twinning in women of this age group (which is the main point of this letter). I have argued that if ART may be assumed to be rarely exercised on women aged Ͻ20 years, then the 'natural' twinning rate had increased in them since about 1980 (James, 1995) . The present data add weight to that judgement. The twinning rate within marriage showed a non-significant increase during 1988-1996; and the twinning rate outside marriage significantly increased in that maternal age group across those years (χ 2 ϭ 8.0, P Ͻ 0.005).
We may provisionally suppose that any reproductive hazard should have no effect on older women if it has none on younger women. If we make this assumption, then there should at present be no anxiety concerning those reproductive hazards monitored by natural DZ twinning rates. To strengthen this assurance, it would be useful to get information: (i) on the proportion of their patients aged Ͻ20 years, e.g. from assisted reproduction clinics, and (ii) on the proportion who had used ART, e.g. from a survey of twin-bearers aged Ͻ20 years. However, even if the threat is no longer posed, the question remains: 'What did cause the decline in DZ twinning rates in the US in 1930-1960 and elsewhere in 1960-1980 The surprising data recently published by underscores the importance of the dialogue and the peer review process that occurs in the scientific literature. These authors report that expression of the endometrial α v β 3 integrin is present in glandular epithelium throughout the menstrual cycle, and that α v β 3 expression is not diminished in women with endometriosis. Unfortunately, their findings can be attributed entirely to artefact.
Both ourselves and others have described the temporal and spatial relationship of endometrial integrin expression throughout the menstrual cycle (Lessey et al., 1992 (Lessey et al., , 1994a Tabibzadeh, 1992) . As integrin antibodies are notoriously unreliable in formalin fixed tissues, all of our published work on endometrial integrins has been performed on cryopreserved tissues. Hii and Rogers used formalin fixed paraffin embedded endometrium. Few, if any, of the 40 or so papers in the literature that have used the LM609 antibody have utilized this integrin antibody in fixed tissue. The antibody specifica-3578 tions from Chemicon (the supplier) and communications with Dr Cheresh (who initially produced the LM609 clone at Scripps Research Institute, La Jolla, CA, USA) indicate that LM609 antibody is not suitable for use in formalin-fixed tissues. As shown in Figure 1A , we were able to reproduce the artefact of apparent immunostaining using proliferative phase endometrium that had been formalin-fixed and paraffin embedded but found no indication of positive α v β 3 staining in the same sample that had been snap-frozen and examined using the accepted immunohistochemical methods for cyropreserved tissues ( Figure 1B) . Glandular structures (asterisk) in formalinfixed sections of human bronchus, known to be negative for the α v β 3 integrin ; S.Albelda, University of Pennsylvania, PA, USA, personal communication) also stain positive using LM609 ( Figure 1C) illustrating that the artefact is not confined to endometrial glands. Smooth muscle cells (arrow) which have been shown to express α v β 3 in bronchus are negative when formalin-fixed tissue is used with this antibody.
Over the past 5 years we have examined Ͼ2500 human endometrial samples for α v β 3 . We consistently find that proliferative and early secretory endometrium lack epithelial staining for the α v β 3 integrin. This integrin appears at~cycle day 20 coincident with the opening of the window of implantation and is delayed in women with luteal phase defects (Lessey et al., 1992) . The staining pattern obtained using a β 3 subunitspecific antibody SSA6 has always provided comparable results to the LM609 in frozen samples. This pattern of α v β 3 immunostaining was independently confirmed by Rai et al. (1996) . To be certain of our initial results, we performed Western blots on proliferative and secretory phase endometrium using a known positive control from platelet extract which contains the integrin subunit, β 3 . We demonstrated this subunit was present and regulated in a cycle dependent manner on the isolated glandular epithelial elements (Lessey et al., 1992) . We now have data using Northern blots demonstrating cycle dependent expression of the α v β 3 integrin message in the endometrium (unpublished data).
In contrast to the findings in the study by , we have documented that the α v β 3 integrin is missing in a subset of women with endometriosis and the assay for the endometrial α v β 3 integrin has a high positive predictive value for the diagnosis of endometriosis (Lessey et al., 1994b) . Women whose endometrium is missing this integrin have reduced cycle fecundity compared with those with endometriosis who normally express this integrin during the window of implantation. This integrin may also be missing in the endometrium of some women with hydrosalpinges (Meyer et al., 1997) , reinforcing the potential usefulness of this marker for detecting defects in uterine receptivity.
Thus, we respectfully express our significant scepticism regarding the findings in the present study that shows no difference in glandular epithelial α v β 3 expression throughout the menstrual cycle and a lack of relationship between integrin expression and endometriosis. As appropriate negative controls were not utilized and the technique for using LM609 in fixed tissue was not carefully validated, we would further stress that all of the conclusions of Hii and Rogers should be reconsidered. In the same tissue that had been snap frozen in liguid nitrogen and cryosectioned, immunohistochemistry showed no specific immunostaining, consistent with previous experience (Lessey et al., 1992 (Lessey et al., , 1994a . (C) In formalin-fixed glandular structures surround human bronchus, a tissue which does not exhibit α v β 3 expression in its epithelial components, artefactual positive staining was also noted (asterisk). The smooth muscle which has been shown to express α v β 3 integrin simple, but unsatisfactory, explanation for the differences in published data between the two groups. In their letter, Lessey and Castlebaum raise several issues that require response. It is incorrect to state that 'appropriate negative controls were not utilized and the technique for using LM609 in fixed tissue was not carefully validated'. In the absence of α v β 3 protein to pre-absorb the LM609 antibody, the best negative control is matching type and concentration of mouse immunoglobulin (Ig)G. This was used as stated in our methods . More importantly, a number of frozen and fixed biopsies from the same subjects were utilized to confirm similar immunostaining patterns between frozen and fixed tissues. We believe that this adequately validates the fixed tissue protocol. We were well aware that our data contradicted that of Lessey et al. (1994) , and spent considerable energy in carefully validating our methods before submitting the paper for publication.
In their letter, Lessey and Castlebaum present very limited data (without any detail regarding methods) to support their argument that LM609 immunostaining on fixed sections is artefact. These results cannot be compared with those in our paper for several reasons. As far as methods are concerned, our bank of human endometrial tissue is only lightly fixed (4-6 h in 10% buffered formalin), and we used a specific antigen retrieval step with prolonged blocking and primary antibody incubations. With our protocol, cells known to express α v β 3 , e.g. endothelium and vascular smooth muscle cells, were positive (Lessey and Castlebaum were unable to show positive staining in bronchial smooth muscle cells).
There are other possible reasons for the discrepancy in results between Lessey and ourselves, and we have listed these in the discussion section of our paper . Briefly, we are the first group to publish detailed endometrial work using the antibody LM609. Nearly all of Lessey's work uses SSA6, a β 3 integrin subunit-specific antibody. It is also important to note that Bridges et al (1994) , using the BB10 antibody to β 3 , published results that are different again to both Lessey and ourselves.
Other evidence which should be considered in this debate comes from Sillem et al. (1997) , who showed that endometrial epithelial cells collected in the proliferative phase (days 8-12 of the cycle) expressed β 3 integrin in vitro and that this expression was independent of oestogen or progestorone treatment.
In summary, at the present time, we stand by our endometrial α v β 3 LM609 data and acknowledge that it contradicts Lessey and Castlebaum's endometrial SSA6 β 3 data. There is major disagreement in the literature on endometrial expression of β 3 and α v β 3 , and clearly further work on this issue is required.
Finally, from a biological point of view, we agree with the views put forward by Aplin et al. (1996) who stated 'it is unlikely that attachment is wholly dependent on one recognition event'. We look forward to more scientific investigation of these issues.
